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2Climate Change and Development:                      
The Adaptation Challenge
• The climate is changing
• Mitigation is critical, but adaptation still needed
• The link with economic growth and development
• Building resilience into development:  
adaptation in practice
» Sustainable agriculture
» Water resource management
» Disaster risk reduction
3Source:  IPCC Synthesis 2007 
The Climate Is Changing
4Risks from climate change, by reason for concern—2001 compared with updated data.
Source:  Smith J B et al. PNAS 2009;106:4133-4137, ©2009 by 
National Academy of Sciences
5Source:  World Bank, World 
Development Report 2010 based 
on Clarke and others
Getting to 2 degree trajectory critical, but hard
6Drought Flood Storm Coastal 1m Coastal 5m Agriculture
Malawi Bangladesh Philippines All low-lying Island States
All low-lying 
Island States Sudan
Ethiopia China Bangladesh Vietnam Netherlands Senegal
Zimbabwe India Madagascar Egypt Japan Zimbabwe
India Cambodia Vietnam Tunisia Bangladesh Mali
Mozambique Mozambique Moldova Indonesia Philippines Zambia
Niger Laos Mongolia Mauritania Egypt Morocco
Mauritania Pakistan Haiti China Brazil Niger
Eritrea Sri Lanka Samoa Mexico Venezuela India
Sudan Thailand Tonga Myanmar Senegal Malawi
Chad Vietnam China Bangladesh Fiji Algeria
Kenya Benin Honduras Senegal Vietnam Ethiopia
Iran Rwanda Fiji Libya Denmark Pakistan
Middle Income
Low Income
Source: World Bank 6
Developing countries are most at risk
7Economic development and growth is critical  
In the developing world…
• One quarter live on less that $1.25/day
• 1 billion lack clean drinking water
• 1.4 billion lack electricity
• 3 billion lack sanitation
• One quarter of children malnourished
….and a changing climate will make development 
even harder….
8Economic development and growth is critical  
As countries and people get richer…
• Economies are less reliant on climate sensitive 
sectors
• Better functioning private sector
• Stronger government institutions and capabilities
• Enhanced family and community capacity to cope
….but a changing climate will demand new ways of 
approaching development, with a focus on 
building resilience and planning for uncertainty 
9Adaptation in practice
• Sustainable agriculture
• Water resource management
• Climate disaster risk reduction
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Source:   World Bank, World Development Report 2010
Climate change will depress agricultural yields 
in most countries by 2050
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Source: IPCC 2007a, figure 2.1.
Improved agricultural and land-use practices 
can be part of the solution
Global CO2e emissions by sector
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Sustainable Agriculture:  feeding 3 billion more 
people in a harsher climate
• Boost productivity…..
» Sustainable practices: zero-tillage; precision fertilizer/water
» Drought and flood resistant crop varieties
» Revamped agricultural subsidies
» Improved water storage and irrigation practices
» Information:  remote sensing; water monitoring; early warning
» Incentives for soil carbon sequestration, a co-benefit
• While managing the agriculture/forest interface
….and investing in indigenous knowledge; research, 
development and dissemination; policies and incentives
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Sources: World Bank, World Development Report 2010, from Milly and others 2008; Milly, Dunne, and Vecchia 2005.
Water availability is projected to change 
dramatically by the middle of the 21st century
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Adaptation in practice
• Sustainable agriculture
• Water resource management
• Climate Disaster risk reduction
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Source: World Bank, World Development Report 2010, from The World Climate Research Program CMIP3 Multi-model Database (http://www-
pcmdi.llnl.gov/ipcc/about_ipcc.php). Analysis by the World Bank.
The world will also experience more intense 
rainfall events
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Water resource management will be more 
challenging
• River Basins losing natural supply from ice and snow
• Flooding from deforestation, intense rains and tidal surge
• Reduced run-off and reduced aquifer re-charge
• Greater uncertainty and need for new forms of risk management
• Strategies need to change
» Need to be robust across a range of future options
» Increased demand for water storage and flood protection  
(and multi-purpose use for irrigation and energy)
» Eco-system approaches (upstream re-forestation)
» Better information:  monitoring systems
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Water Resource Management: coping with glacial 
retreat
Retreat of seven Andean glaciers. (2010). In UNEP/GRID-Arendal Maps and Graphics Library. Retrieved 17:10, February 10, 2011 from 
http://maps.grida.no/go/graphic/retreat-of-seven-andean-glaciers.
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Source:  World Bank, World Development Report 2010, from  International Journal on Hydropower and Dams, World Atlas, 2006 (http://hydropower-dams.com, 
accessed July 9, 2009); IEA Energy Balances of OECD Countries 2008; and IEA Energy Balances of Non-OECD Countries 2007 (http://www.oecd.org/
document/10/0,3343,en_21571361_33915056_39154634_1_1_1_1,00.html, accessed July 9, 2009).
Water Resource Management:  co-benefits from 
hydropower in Africa
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1.4 Billion poor are without access to modern energy –
585 million live in Africa
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Adaptation in practice
• Sustainable agriculture
• Water resource management
• Climate disaster risk reduction
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Source:  World Bank, World Development Report 2010:  CRED 2009; WDR team
Climate Disaster Risk Reduction:  The number of people 
affected by climate-related disasters is increasing
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Climate disaster risk reduction
• “Hard” Measures
» Smarter infrastructure
» Eco-systems services:  mangroves/re-forestation
» Coastal zone management and land use planning
• “Soft” Measures
» Early warning systems
» Safety nets
» Community-driven solutions
» Insurance markets
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Climate Disaster Risk Reduction:  building coastal resilience in 
Bangladesh
Southern Asia natural disasters between 1975 and 2004. (2010). In UNEP/GRID-Arendal Maps and Graphics Library. Retrieved 16:51, 
February 10, 2011 from http://maps.grida.no/go/graphic/southern-asia-natural-disasters-between-1975-and-2004.
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Climate Disaster Risk Reduction:  building coastal 
resilience in Bangladesh
“Hard” measures
• Rehabilitation of embankments
• Greenbelts to protect embankments from tidal surges
• Improved water supply and sanitation systems
• Climate resilient roads, markets and housing
• Cyclone shelters
“Soft” measures
• Social safety nets that can expand (feeding programs, food for work)
• Community based early warning systems, using cell phones and radios
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Climate Disaster Risk Reduction:  catastrophic 
insurance in the Caribbean
Source: Caribbean Catastrophic Risk Insurance Facility (CCRIF) “Enhancing the climate risk and adaption 
fact base for the Caribbean” (preliminary results of ECA study)  August 2010
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Source:  Venugopal, Shally and Dana Krechowicz with contributions from Deepa Shinde, Charanjit Singh (HSBC) and Roshan Padamadan (HSBC). 2010. Surveying 
Risk, Building Opportunity: Financial Impacts of Energy Insecurity, Water Scarcity, and Climate Change on Asia’s Commercial Real Estate Sector. Washington, DC: 
World Resources Institute and HSBC. Available online: http://www.wri.org/publication/surveying-risk-building-opportunity-asia.
Climate Disaster Risk Reduction: smarter urban 
development  in East Asia
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Adaptation:  what will it cost?
• $75 - $100 billion/year 
» Equal to today’s global foreign assistance spending
» Highest overall cost in East Asia and the Pacific, driven 
by the cost of urban infrastructure
» Highest cost as a percent of GDP in Sub-Saharan Africa
• Least Developed Countries are looking for financial support
» They did not cause the problem, but will bear the 
consequences
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What was agreed in Cancun
• A way forward on mitigation – not 
enough, but a start
• Principles for adaptation responses
• Financing for mitigation and adaptation
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